Toxicity of mycotoxins related with head blight diseases in wheat and establishment of provisional standard for tolerable level of DON in wheat
Yoshiko SUGITA-KONISHI * 1 and Susumu KUMAGAI * protein kinases (MAP kinases) 1, 2) . The different trichothecenes differ the inhibitory activity.
For T-2 toxin, HT-2, DON and NIV, general toxicity and immunotoxicity of trichothecenes are considered to be critical effects. The crops contaminated with trichothecens resulted in serious food poinsining with nausea, vomiting and diarrhea. After the World war II, the critical food poisoning occurred by milletin Russia. This disease caused the decrease of circulating white blood cell number.
It is called alimentary toxic aleukia (ATA) and a major causal toxin was thought to be T-2 toxin produced by Fusarium sporotrichioides and F. poae. The immunotoxicity, which is chronic effect of trichothecenes mycotoxins results in the decrease of host resistance 3) . Selective upregulates serum
IgA caused by dietary expose to DON or NIV induces the IgA nephropathy 4) . The effect as the cancer promoter is seems to be responsible for the immunotoxicity 5)
.
Zearalenone, which is produced by F. graminaerum and F. culmorum, interacts with oestrogen receptors. This toxin induces apparent hyperoestrogenism. Even though all of mammalian species are target of zearalenone, female pigs are considered to be most sensitive animal species. Other typical toxicities of zearalenone are not recognizes, but the oral exposure to high dose zearalenone has been reported to cause hepatocellular adeomas in B6C3F1 mice 6) and apoptosis in vitro 7, 8) .
International regulation of trichothecenes and zearalenone
The Joint FAO/WHO Expert Committee on Food Additives (JECFA) and European Commission (EC) had evaluated the risk of trichothecens and zearalenone and established provisional maximum tolerable daily intake (PMTDI) of these toxins (Table 1) . JECFA has set PMTDI for deoxynivalenol (DON), T-2 roxin, HT-2 toxin and zearalenone. EC has established a full TDI to DON and temporary TDIs to nivalenol, zearalenon and T-2 toxin and HT-2 toxin.
Setting provisional standard for tolerable level of DON contamination in wheat
Prior to setting PMTDI by JECFA, some investigators in Japan have pointed out a possibility that DON intake over the PMTDI in Japan if no regulation is set for DON contamination levels in domestic wheat in Japan because high levels of DON were found in Japanese domestic wheat (n=178) and domestic wheat (n=199) were 60 ng/g and 160 ng/g, respectively. Taking into consideration of the weighted average of supply flow, the average of DON contamination was calculated as 71 ng/kg. In domestic rice (n=124), the average was 2.6 ng/g. As the DON level in rice was too low, the contribution to the amount of exposure to DON might be neglected.
The reduction study using the natural contaminant wheat showed that milling process reduced DON level by 55.4 %. The cooking study using the natural contaminant flour found that DON level reduced by 71.1 % in cooked noodle but did not in bread. These studies concluded that the retention level of DON from wheat to final product could be conservatively assessed at 44.2 % in bread and at 12.9 % in noodle.
Based on the results of the study performed in 2002-2003, we recalculated level of DON contamination in wheat and flour. When the reduction of DON in final product was took into consideration, the concentration of DON in unpolished was allowed until 1,913 µg/kg for all age and 858 µg/kg for 1-6 years old (Table 3 ). The research group assessed that the mean intake of DON in Japan were 1.94 µg/day/person for all age and 1.31 µg/day/person for 1-6 years old children. The intakes were ranked 3.7 % of PMTDI for all age and 8.3 % of PMTDI for 1-6 years old children (Table 4) . As the exposure level of DON was very low, MHWL decided to continue the regulation of unpolished wheat regarding DON contamination by using the provisional standard. In order to establish the standard of DON, more data on DON contamination are needed.
Further approach
Recently, many cases of co-contamination occurrence with trichothecenes have been reported in wheat, barley and other cereals [9] [10] [11] [12] [13] [14] . Regarding the establishment of DON standard, the effects of combined exposure to several trichothecenes and ZEA should be taken into account in risk assessment. All age (52.6) 1-6 years (15.9)
All age (52.6) 1-6 years (15.9) No Yes DON level in unpolished wheat (µg/kg)=PMTDI/intake of wheat x reduction in flour x {(the rate for which noodle consumption x the retention in noodle) + (the rate for which bread consumption x the retention in bread) + (the rate for which others product consumption x the retention in others)} Retention in flour; 44.6 %, The rate for which noodle consumption; 46.5 %, The retention in noodle; 28.9 %, The rate for which bread consumption; 45.6%, The retention in bread; 97.1 %, the rate for which others product consumption; 7.6 %, the retention in others; 100 % The average of domestic wheat; 0.16 mg/kg, The amout of product; 540,000 ton The average of imported wheat; 0.06 mg/kg, The amount of product; 4,560,000 ton The weighted average; 0.071 mg/kg All age 1-6 years old
